Electrostatic influence of active-site waters on the nucleophilic aromatic substitution catalyzed by 4-chlorobenzoyl-CoA dehalogenase.
The 4-chlorobenzoyl-CoA dehalogenase catalyzes the hydrolytic dechlorination of 4-chlorobenzoyl-CoA via a two-step mechanism, namely nucleophilic aromatic substitution and ester hydrolysis. The mutation of an active-site Histidine residue has been shown to reduce the catalytic activity in both the substitution and subsequent hydrolysis steps. In this communication, we report a quantum mechanical/molecular mechanical simulation of the potential of mean force for the substitution step, which confirms the increased barrier height in the H90Q mutant and provides evidence on the electrostatic influence of two active-site waters on the rate-limiting barrier.